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Description 

This invention relates to a shaft seal arrangement 
for use in providing an oil seal around a shaft of an en- 
gine, particularly a motor vehicle engine. 

In order to provide an effective and long lasting seal 
for a rotating shaft, it is necessary for the seal to be 
, mounted precisely concentrically with the shaft. 

It is also desirable to ensure that the mounting of 
the shaft seal, whether on original assembly or on re- 
placement during the service life of the engine, is prop- 
erly centred without requiring excessive accuracy or an 
excessively high level of skill on the part of the assem- 
bler. 

Shaft seals are often fitted in an engine cover plate 
mounted to one end of the engine block. An application 
to which this invention is particularly suited is the front 
end crankshaft seal of an engine, where components 
such as timing wheels are in lubrication communication 
with the engine oil supply. 

According to the present invention, there is provid- 
ed a shaft seal arrangement for an engine shaft, the ar- 
rangement comprising an engine cover plate with a cir- 
cular dished recess in the plate, the recess having a bot- 
tom surface, an opening in the bottom surface through 
which the shaft can pass and an annular wall forming 
an edge of the recess, the arrangement also including 
a shaft seal unit, wherein the seal unit comprises a pri- 
mary seal for engaging with the shaft and a secondary 
seal, the seal unit being adapted to fit within the circular 
recess in the plate with the periphery of the unit locating 
within the recess to centre the unit in the recess and the 
secondary seal making a seal with the bottom surface 
of the recess. 

The seal unit can be secured to the plate by a twist- 
lock connection, and can have a circular periphery 
which makes substantially 360° contact with the internal 
walls of the circular recess. 

The secondary seal preferably makes sealing con- 
tact both with the bottom surface of the recess and with 
the annular wall and can be an annular seal ring retained 
in the seal unit. 

The cover plate is preferably a laminated construc- 
tion with a layer of sound absorbing material between 
layers of steel plate. 

The invention also provides a method of installing 
a shaft seal around a crankshaft extending through a 
crankshaft cover plate wherein the cover plate has a cir- 
cular recess, the recess having a bottom surface, a cir- 
cular opening in the bottom surface through which the 
shaft can pass and an annular wall forming an edge of 
the recess, and wherein the shaft seal is formed as part 
of an annular seal body, the method including the steps 
of attaching the cover loosely to the body, locating a seal 
unit over the crankshaft and introducing the unit axially 
into the circular recess so that the periphery of the seal 
body locates with the annular wall thereby to position 
the cover plate with the opening in the recess concentric 
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with the shaft axis, and then securing the cover tightly 
to the body. 

The seal unit is preferably provided with a lip sup- 
port for the shaft seal lip, the lip support is left in place 
5 whilst the sea! unit is located over the crankshaft and 
whilst the cover is secured to the body, and is removed 
after the cover has been secured. 

The invention will now be further described, by way 
of example, with reference to the accompanying draw- 
to jngs, in which: 

Figure 1 is a perspective view of an engine cover 
plate forming part of a shaft seal arrangement in ac- 
cordance with the invention; 
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Figure 2 is an elevation of the cover plate of Figure 
1 showing the recess therein; 

Figure 3 is a section through a shaft seal arrange- 
20 ment in accordance with the invention; and 

Figure 4 is an elevation showing the rear side of the 
shaft seal unit. 

25 Figure 1 shows an end cover 10 which is to be se- 
cured around its periphery 12 to an engine block, using 
bolts which will pass through bolt holes 14. The shape 
and size of the cover plate will vary widely from engine 
to engine and the shape given in Figure 1 is given purely 
30 by way of example. At the centre of the cover plate 10 
is a dished or recessed area 16 bounded by a circum- 
ferential wall 18. At the centre of the dished area 16 is 
a cut out area 20, and a shaft 22 (for example an end of 
a crankshaft for a vehicle engine, or a component se- 
cured to and rotating with the crankshaft) extends 
through this cut out area. It will be seen that the cut out 
area has a generally circular shape with notches 24 at 
three positions around its circumference. 

Figure 2 shows this in more detail with only a scrap 
portion of the cover plate 1 0 being shown, but the shape 
of the cut out area 20 is more clearly apparent in this 
figure. 

Figure 3 shows the seal unit installed in the central 
area of the plate 1 0. The seal unit comprises a body 26, 
normally of moulded plastics, a primary seal ring 28 and 
a secondary seal ring 34. In this embodiment, the pri- 
mary seal itself is formed by two flexible lip seals which 
make contact with the external surface of the crankshaft 
22, but the form and material of these seals does not 
form part of the present invention. These lip seals will 
normally be supported and protected by an annular lip 
support which will be fitted within the lips during trans- 
port and storage. The support may also be used to guide 
the primary seals into place on the crankshaft. 

The seal body 26 is shown received within the re- 
cess 16 in the plate 10, and it will be seen that an exter- 
nal peripheral edge 30 of the body 26 is a tight fit within 
the walls 18 of the recess 16. It will be seen that the 
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leading edge (the lower edge in Figure 3) of the outer 
periphery of the body 26 has a taper at 32 to assist entry 
of the housing into the recess 16. An annular secondary 
seal 34 is, when the seal unit is properly fitted in the 
recess 16, compressed between the body 26 and the 
internal surface of the recess 1 6 to form a fluid tight seal. 
Because the secondary seal is in compression between 
the body 26 and the floor of the recess 1 6, good sealing 
contact is assured when the body is properly installed. 

To install the body, there are radially extending un- 
dercut tabs 36 (Figure 4) on the underside of the body 
26, and these tabs co-operate with the notches 24 in the 
cover plate 10. 

In use, the cover plate 10 is fitted to the engine block 
with bolts passed through some (possibly only two) of 
the holes 14 and loosely screwed into the threaded 
bores on the engine block which are provided for these 
bolts. At this stage, the bolts are not tightened, and the 
cover plate 10 has some freedom of movement in its 
own plane. 

Next the housing 26 is slid axially over the shaft end 
22 in an orientation such that the tabs 36 pass through 
the notches 24. The body 26 is then rotated through 
something less than 120° in order to locate the undercut 
tabs 36 behind the plate 10. The faces of the undercut 
tabs which make contact with the underside of the re- 
cess 16 have a tapered form and the material of the cov- 
er plate around the opening 20 is parallel sided, so that 
as the body is rotated the body rides on its tapered sur- 
faces and is drawn toward the floor of the recess, thus 
compressing the secondary seal 34. In this way the body 
26 is secured in the recess against axial movement rel- 
ative to the plate 10. The body is secured against radial 
movement by the co-operation between the periphery 
30 of the body and the walls 18 of the recess. 

There may be a click-stop arrangement between 
the plate 10 and the body 26, to prevent accidental re- 
verse rotation of the body after it has been installed. 

The engagement between the seal 28 and the pe- 
riphery of the shaft 22 will have a centring action centring 
the seal relative to the shaft. Once the body 26 has been 
put in place, the bolts securing the cover plate to the 
engine block can be finally tightened. The plate will then 
hold the seal in the correct position relative to the shaft. 

If, subsequently, the seal has to be replaced it can 
be easily removed from the plate 10 by rotating it in a 
direction opposite to that used for assembly whereupon 
the seal unit can be removed and replaced. 

The body 26 may incorporate hand/finger grips at 
38 to assist rotation of the body. 

This construction enables a shaft seal to be fitted 
accurately, reliably and quickly without any significant 
degree of skill being required. 



Claims 

1. A shaft seal arrangement for an engine shaft, the 



arrangement comprising an engine cover plate (10) 
with a circular dished recess (16) in the plate, the 
recess having a bottom surface, an opening (20) in 
the bottom surface through which the shaft can 

5 pass and an annular wall (18) forming an edge of 
the recess, the arrangement also including a shaft 
seal unit (26), wherein the seal unit comprises a pri- 
mary seal (28) for engaging with the shaft and a sec- 
ondary seal (34), the seal unit being adapted to fit 

10 within the circular recess in the plate with the pe- 
riphery of the unit locating within the recess to cen- 
tre the unit in the recess and the secondary seat 
making a seal with the bottom surface of the recess 
(16). 
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2. A seal arrangement as claimed in Claim 1 , wherein 
the seal unit (26) is secured to the plate (10) by a 
twist-lock connection (24,36). 

20 3. a seal arrangement as claimed in Claim 1 or Claim 
2, wherein the seal unit (26) has a circular periphery 
which makes substantially 360° contact with the in- 
terna! walls (18) of the circular recess (16). 

2S 4. A seal arrangement as claimed in any preceding 
claim, wherein the secondary seal (34) makes seal- 
ing contact both with the bottom surface of the re- 
cess (16) and with the annular wall (18). 

30 s. A seal arrangement as claimed in any preceding 
claim, wherein the secondary seal is an annular 
seal ring (34) retained in the seal unit (26). 

6. A seal arrangement as claimed in any preceding 
35 claim, wherein the cover plate (10) is a laminated 

construction with a layer of sound absorbing mate- 
rial between layers of steel plate. 

7. A method of installing a shaft seal around a crank- 
40 shaft (22) extending through a crankshaft cover 

plate (10) which is to be secured to an engine block, 
wherein the cover plate has a circular recess (16), 
the recess having a bottom surface, a circular open- 
ing (20) in the bottom surface through which the 

45 shaft can pass and an annular wall (18) forming an 
edge of the recess, and wherein the shaft seal is 
formed as part of an annular seal unit (26), the 
method including the steps of attaching the cover 
(10) loosely to the body, locating the seal unit over 

so the crankshaft and introducing the unit axially into 
the circular recess (16) so that the periphery of the 
seal unit locates with the annular wall (18) thereby 
to position the cover plate (10) with the recess con- 
centric with the shaft axis, and then securing the 

55 cover tightly to the block. 

8. A method as claimed in Claim 7, wherein the seal 
unit (26) is provided with a lip support for the shaft 
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seal lip, the lip support is left in place whilst the seal 
unit is located over the crankshaft and whilst the 
cover (10) is secured to the block, and is removed 
after the cover has been secured. 



Patentanspruche 

1. Eine Wellendichtring-Vorrichtung fur eine Motor- 
welle, wobei die Vorrichtung eine Abdeckplatte (10) 10 
fur den Motor enthalt mit einer kreisfdrmigen, hohl- 
flachigen Vertiefung (16) in der Platte, wobei die 
Vertiefung eine Bodenflache, eine Offnung (20) in 
der Bodenflache hat, durch die die Welle gehen 
kann und eine ringformige Wand (18), die eine Kan- is 
te der Vertiefung bildet, wobei die Vorrichtung eben- 
falls eine Wellendichtring-Vorrichtung (26) enthalt, 
in der die Dichtungseinheit eine Hauptdichtung (28) 
enthalt, die mit der Welle in Kontakt steht und eine 8. 
Nebendichtung (34), wobei die Dichtungseinheit so 20 
ausgelegt ist, dass sie in die kreisformige Vertiefung 
in der Platte passt, wobei der Rand der Einheit in 
die Vertiefung kommt, um die Einheit in der Vertie- 
fung zu zentrieren und wobei die Nebendichtung ei- 
ne Dichtung mit der Bodenflache der Vertiefung 2s 
(16) bildet. 



Abdeckplatte eine kreisformige Vertiefung (16) hat, 
wobei die Vertiefung eine Bodenflache, eine kreis- 
formige Offnung (20) in der Bodenflache hat, durch 
die die Welle gehen kann und eine ringformige 
Wand (18), die einen Rand der Vertiefung bildet und 
in der der Wellendichtring als ein Teil einer ringfor- 
migen Dichtungseinheit (26) gebildet ist, wobei die 
Methode die Schritte der lockeren Befestigung des 
Deckels (10) am Korper, das Anbringen der Dich- 
tungseinheit uber der Kurbelwelle und das axiale 
Einfuhren der Einheit in die kreisformige Vertiefung 
(16) beinhaltet, so dass der Rand der Dichtungsein- 
heit auf der ringformigen Wand (18) liegt, wodurch 
die Stellung der Abdeckplatte (10) mit der konzen- 
trischen Vertiefung mit der Wellenachse positioniert 
wird und danach die straffe Befestigung des Dek- 
kels am Block. 

Eine Methode nach Anspruch 7, in der die Dich- 
tungseinheit (26) mit einer Lippenstutze fur die Wel- 
lendichtringlippe geliefert wird, die Lippenstutze 
wird an ihrem Platz gelassen, wahrend die Dich- 
tungseinheit uber der Kurbelwelle angebracht und 
wahrend der Deckel (10) am Block befestigt wird 
und wird entfernt, nachdem der Deckel befestigt 
wurde. 



2. Eine Dichtungseinheit nach Anspruch 1 , in der die 
Dichtungseinheit (26) an der Platte (10) durch einen 
Bajonettverschluss (24, 36) befestigt ist. 30 

3. Eine Dichtungsvorrichtung nach Anspruch 1 oder 
2, in der die Dichtungseinheit (26) einen kreisformi- 
gen Rand hat, der im wesentlichen einen Kontakt 
von 360° mit den Innenwanden (18) der kreisformi- 35 
gen Vertiefung (16) bildet. 

4. Eine Dichtungsvorrichtung nach irgendeinem der 
vorausgegangenen AnsprOche, in der die Neben- 
dichtung (34) einen Dichtungskontakt mit der Bo- 40 
denflache der Vertiefung (16) und mit der ringformi- 
gen Wand (18) bildet. 

5. Eine Dichtungsvorrichtung nach irgendeinem der 
vorausgegangenen AnsprOche, in der die Neben- 45 
dichtung ein Dichtungsring (34) ist, der in der Dich- 
tungseinheit (26) festgehalten wird. 

6. Eine Dichtungsvorrichtung nach irgendeinem der 
vorausgegangenen AnsprOche, in der die Abdeck- so 
platte (10) aus Blech hergestellt ist, mit einer 
Schicht schalldampfenden Werkstoffs zwischen 
den Schichten der Stahlplatte. 

7. Eine Methode zum Einbau eines Wellendichtrings ss 
um eine Kurbelwelle (22), die sich durch eine Ab- 
deckplatte (10) einer Kurbelwelle erstreckt, die an 
einem Motorblock befestigt werden soil, in der die 



Revendications 

1 . Agencement de joint d'arbre destine a un arbre de 
moteur, I'agencement comprenant une plaque cou- 
vre-joint de moteur (10) comportant un evtdement 
embouti circulaire (16) dans la plaque, I'evidement 
presentant une surface de fond, une ouverture (20) 
dans la surface de fond au travers de laquelle I'arbre 
peut passer, et une paroi annulaire (18) formant un 
bord de I'evidement, I'agencement comprenant en 
outre une unite de joint d'arbre (26), dans laquelle 
I'unite de joint comprend un joint primaire (28) des- 
tine a venir en contact avec I'arbre et un joint se- 
condare (34), I'unite de joint 6tant concue pour 
s'adaptera Pinterieurde I'evidement circulaire dans 
la plaque, la p6ripherie de I'unite s'adaptant a Pin- 
terieur de I'evidement de facon a centrer I'unite 
dans Pevidement, et le joint secondaire etablissant 
un joint avec la surface de fond de I'evidement (1 6). 

2. Agencement de joint selon la revendication 1 , dans 
lequel I'unite de joint (26) est fixee a la plaque (10) 
par une fixation a balonnette (24, 36). 

3. Agencement de joint selon la revendication 1 ou la 
revendication 2, dans lequel I'unite de joint (26) pre- 
sente une peripheric circulaire qui etablit un contact 
sur pratiquement 360° avec les parois internes (18) 
de Pevidement circulaire (16). 



4 



7 



EP 0 727 575 B1 



Agencement de joint selon Tune quelconque das re- 
vendications precedentes, dans lequet le joint se- 
condare (34) etablit un contact etanche a la fois 
avec la surface de fond de I'evidement (1 6) et avec 
la paroi annulaire (18). 5 

Agencement de joint selon Tune quelconque des re- 
vendications precedentes, dans leque! le joint se- 
condare est une bague de joint annulaire (34) re- 
tenue dans I'unite de joint (26). io 

Agencement de joint selon Tune quelconque des re- 
vendications precedentes, dans lequel la plaque 
couvre-joint (10) est d'une conception stratifiee, 
comportant une couche de mat6riau d'isolation '5 
phonique entre des couches de tdle d'acier. 

Precede d'installation d'un joint d'arbre autour d'un 
vilebrequin (22) s'etendant au travers d'une plaque 
couvre-joint de vilebrequin (10) qui doit etre fixee a 20 
un bloc moteur, dans lequel la plaque couvre-joint 
comporte un evidement circulaire (16), I'evidement 
presentant une surface de fond, une ouverture cir- 
culaire (20) dans la surface de fond au travers de 
laquelle I'arbre peut passer, et une paroi annulaire 25 
(18) formant un bord de I'evidement, et dans lequel 
le joint d'arbre est r6alis6 sous forme d'une unite de 
joint annulaire (26), le procedS comprenant les eta- 
pes consistant a fixer le couvre-joint (10) au corps 
de facon lache, a placer I'unite de joint sur le vile- 30 
brequin et a introduire I'unite de facon axiale dans 
I'evidement circulaire (16) de facon que la periph6- 
rie de I'unite de joint s'adapte a la paroi annulaire 
(18) pour positionner ainsi la plaque couvre-joint 
(10), I'evidement etant concentrique a I'axe de I'ar- 35 
bre, et a fixer ensuite le couvre-joint au bloc en le 
serrant. 

Precede selon la revendication 7, dans lequel I'unite 
de joint (26) est munie d'un support de levre destine 40 
a la levre de I'arbre de joint, le support de levre est 
laisse en place pendant que I'unite de joint est pla- 
cee sur le vilebrequin et pendant que le couvre-joint 
(10) est fixe au bloc, et est enleve apres que le cou- 
vre-joint ait ete fixe. • 45 
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